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Description 

Field of the invention 

[0001] The present invention relates to a plastic film 
with UV-ban-ier properties and improved transparency. 

Bacl<ground of the invention 

[0002] Pacl<aging wrapping themioplastic films are 
representative of the various themioplastic films to. 
which the present invention can apply; such films typi- 
cally have a thickness below 80p-m, preferably below 
35nni, and are made out of at least one layer of thenno- 
plastic material, which is extmded. They can also be ori- 
ented, in one or more directlon(s) in order to achieve 
specific properties, for example, easy-tearing in one 
preferred direction. Such films are typically used for 
packaging purposes, for example in wrap-around pack- 
ing of products, or for the making of pallets, to hold the 
stacked products. Such packaged products are some- 
times exposed during a period of time to natural or arti- 
ficial light, for example during storage, or in store's 
shelves. Some of the rays constitutive of the light can 
alter or even degrade the structure of the packaged 
product. In particular, cellulose-based products are par- 
ticularly sensitive to rays near the UV wavelengths, and 
get yellow or brown when exposed to direct or diffuse 
UV light. 

[0003] Some films have been developed which incor- 
porate UV-absorbing compounds, for protecting the 
package contents. 

[0004] Some films contain inorganic compounds like 
metal oxides, such as for example Titanium dioxide 
(TlOg), or Zinc oxide (ZnO). Such films are efficient In 
filtering a large range of the UV rays. However, a major 
drawback is thatTi02 gives an opaque white color to the 
film. In some applications, for example when the pack- 
aged product must be visible from the outside, for ex- 
ample by a consumer when looking at the shelves, then 
such films cannot be used. A solution to limit this opacity 
is to have micronlzed compounds. Non-micronized TiOg 
particles (crystals) have a grain size around 1 \irr\, that 
agglomerate to even bigger sizes. This means they de- 
liver a "white" color by scattering and reflecting the light. 
Micronlzed TiOg has a reduced grain size of about 20 
nm, which results also in smaller agglomerates. A dis- 
advantage is: by reducing the reflection and scattering 
effect there are also losses in tenns of UV protection 
since light protection is due to absorption and reflection 
(scattering). 

[0005] Some films are colored with yellow pigments 
which are either added into the thermoplastic material, 
or at the surface of the film as a coating. Such yellow 
films are particularly efficient in filtering the violet part of 
the visible light and protecting the contents from degra- 
dation, however, some applications require that the film 
be transparent and not colored, for example when pack- 



aging colored products, orfood: in such cases, the con- 
sumer must be able to see the real color of the product. 
[0006] Some films have been developed which fea- 
ture UV-absorbing properties, and have a transparent 

5 color. Such transparent films are achieved by using po- 
lar organic compounds which have UV-absorising prop- 
' erties while remaining transparent when added to a 
plastic film composition. However, a major drawback of 
such organic compounds is their low stability in an apo- 

io lar thermoplastic base resin. In other words, such organ- 
ic compounds are very likely to migrate into a homoge- 
neous themioplastic layer, so that the film shows a 
greasy surface and loses some of its UV-absorbing 
properties, which is clearly undesirable to the consumer. 

15 The solution which is generally used .to counterbalance 
this poor stability is to make films which comprise sev- 
eral layers. Typically, the layer comprising the organic 
UV-absorbing compound is made of polar thennoplas- 
tics such as PET (polyethylene terephtalate) or PEN 

20 . (polyethylene naphtalate) and sandwiched between two 
other layers so that said organic compound cannot es- 
cape; because organic compounds are polar and PET/ 
PEN are apolar compounds. In this way, the film is more 
likely to keep its UV-absortDing properties. Such films are 

25 however quite expensive to manufacture, due to the 
complex process to make the.several layers. 
[0007] The use of an Inorganic antl-UV compound in 
themnoplastic films has been described, for example in 
EP-A-0768 277. Further, the use of a combination of an 

30 organic UV-stabilizer together with an inorganic com- 
. pound in thermoplastic films has been disclosed in WO- 
9806575, US-A-4670491 and US-4423164. 
[0008] As for organic compounds, it has been shown 
that benzotriazoles are efficient for stopping rays whose 

35 wavelength is comprised within the range of 300 to 370 
nm, while benzophenones are efficient to stop rays with 
a wavelength comprised within 300 to 400 nm. As for 
inorganic compounds, micronlzed metal oxides (TiO 2 / 
ZnO) prove to be efficient against UV rays in a wave- 

40 length range comprised between 200 and 320 nm. 
White cellulose-based products show degradation and 
yellowing when exposed to rays whose wavelength is 
typically comprised within the UV range. 
[0009] One main object of the present invention is to 

45 provide a thermoplastic film with improved UV-absoriD- 
ing properties, with a low thickness suitable for the pur- 
pose of packaging, which is transparent, non-colored 
and clear, which is inexpensive and easy to manufac- 
ture, and whose UV-absori3ing properties are substan- 

50 tially constant over a long period of time. 

Summary of the Invention 

[001 0] The present invention is directed to a film made 
55 out of a thermoplastte material with UV-absori^ing prop- 
erties, characterized in that its composition further com- 
prises a combination of at least one UV-absorbent or- 
ganic compound with at least one inorganic UV-absortD- 
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ent compound, for improved barrier against UV rays. 
Preferably, the organic compound is a benzotria-zole, 
and the inorganic compound is micronized titanium di- 
oxide. Additionally , the film's material further comprises 
a binder compound, for example a benzophenone. In 
order to improve the compatibility between the organic 
component and the base-resin. Preferably, the film 
thickness Is below SO^im, more preferably below 35^m. 

Detailed description of the Invention 

The base resin 

[0011] A film is provldied which can comprise several 
layers, but preferably comprises one single layer Said 
layer comprises a base material which is chosen 
amongst the wide variety of themnoplastic compounds, 
to which additives are preferably added, for example 
colorants. The base resin used for mal<ing the film is an 
apolar themrioplastic resin such as polyethylene, poly- 
propylene, or combination of such resins, but it is pref- 
erably made out of polyethylene only, more preferably 
a low density polyethylene (LDPE). Alternatively, In an- 
other embodiment of the invention, it can be used in 
combination with other layers to make a multilayer ma- 
terial. In a prefenred embodiment of the present inven- 
tion, the film is made of three layers of an LDPE resin, 
the middle layer comprising the antl-UV absorbers 
mixed with LDPE, and the external layers comprising 
only LDPE, so that the whole film is monomaterlal. 

The UV absorbers 

[0012] The film of the present invention further com- 
prises organic and inorganic UV absort^ers which are 
added to the base resin before manufacturing the film. 
Indeed, a combination of these two types of compounds 
leads to synergistic effects and Improved UV-absorbIng 
properties. It has further been shown that the highest 
protection contribution comes from the organic absorb- 
er, while the inorganic absorbers, when used alone, play 
a minor role in terms of prevention of UVs transmission 
through the film. The resulting global absorption which 
is obtained is comprised within a range of wavelengths 
comprised between 280 and 390 nm, and is maximum 
between 300 and 370 nm. 

[0013] The polar organic UV absorbers which are 
preferably used In the film according to the present in- 
vention comprise compounds of the benzotriazoles 
chemical family, more preferably compounds of the 
2-(2'-hydroxyphenyl)-benzotriazole class, such as for 
example: 2-{2'-hydroxy-5'-methylphenyl)-benzotria- 
zole, 2-(2'-hydroxy-3'-5'-dl-tert.-butylphenyl)-benzotria- 
zole, 2-(2'-hydroxy-3'-5'-di-tert-butylphenyl)-5-chlo- 
robenzotriazole. Benzotriazole shows a good absorp- 
tion in the range between 300 and 370 nm. A major dis- 
advantage of this absort^er is its migration effect that 
leads to a greasy surface. 



[0014] Micronized titanium dioxide (Ti02) is another 
compound which is also added into film composition for 
its UV-absorbing properties. There are two different 
types of such metal oxides which differ in the size of the 
5 crystals. Non-micronlzed TlOg particles (crystals) have 
a grain size around 1 \irr), that agglomerate to even big- 
ger sizes. This means they are detectable by visible light 
and deliver a "white" color by scattering and reflecting 
the daylight. Such properties are cleariy undesirable for 
10 achieving good transparency In the film, as required by 
the present invention . The micronized Ti02 we used has 
a grain size of about 20 nm, which results also in smaller 
agglomerates. The thinking behind Is, to drive the grain 
(i.e. agglomerate) size as far as possible out of the vis- 
's ibie range to reduce the film opacity but keep, using the 
micronized grade, the absorption properties in the UV 
wavelengths. Disadvantage is by reducing the reflection 
and scattering effect there are also losses In tenns of 
UV protection since light protection is due to absorption 
20 and reflection (scattering). 

Any type of micronized metal oxides may be used in the 
composition of the film according to the present inven- 
tion, however, the metal oxide is preferably a micronized 
titanium dioxide, or a micronized zinc oxide (ZnO). The 
25 big advantage of micronized Ti02 is that it does not mi- 
grate in the base material and that the physical proper- 
ties of the film, such as for example the friction coeffi- 
cient and the surface energy are not substantially mod- 
ified. These physical properties makes micronized met- 
30 al oxides such as Ti02, very useful in combinations with 
other UV absortDers. 

The binder 

35 [0015] Polar organic UV absortaers are widely used 
as additives to plastic film compositions, however, a ma- 
jor drawback is their poor stability in the apolar thermo- 
plastic resins. This poor stability typically leads to mi- 
gration of the polar organic UV absorber from the inside 
40 of the layer, to Its surface, and can easily be recognized 
by a greasy touch of the film. This migration also and 
more importantly leads to loss of the film's UV-barrier 
properties. 

[001 6] As previously explained, due to the poor solu- 
45 bility of benzotriazoles in the thennoplastics, the benzo- 
triazole migrate to the surface of the film. This leads to 
loss of protection properties, as well as a greasy aspect 
of the film. 

[0017] In a first and preferred embodiment of the 
50 present invention the film comprises benzotriazoles in 
combination with a micronized metal oxide for synergis- 
tic and improved barrier properties, together with a bind- 
er which reduces the migration of the benzotriazole in 
the thermoplastic resin. Preferably, the binder is a ben- 
55 zophenone, more preferably an hydroxybenzophenone. 
Benzophenone compounds are other organic chemi- 
cals which may be used for their UV-absort3ing proper- 
ties. Benzophenone shows a higher transmission in the 
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range between 300 and 400 compared to benzotria- 
zoles (i.e. their UV-ban'ier properties are lower than 
those of benzotriazoles), however they are more stable 
than benzotriazoles in the themnoplastic base com- 
pound, which Is a clear advantage over the benzotria- 
zoles-type compounds. While benzophenones, when 
used alone, show UV-absorbing properties, they will es- 
sentially be used in the present invention to increase the 
solubility of the benzotriazoles inside the thennoplastic 
base resin, i.e. as binder of said benzotriazoles to said 
themnoplastic resin. 

[001 8] Most preferably the binder is chosen within the 
following compounds: 2.4-dihydroxybenzophenone; 
2 2',4-trihydroxybenzophenone; 2,2',4.4'-tetrahydroxy- 
benzophenone; 2-hydroxy-4-octoxybenzophenone, 
The absorption range of such compounds is extended 
due to the hydroxy group, while no substantial discolor- 
ation of the substrate can be observed. 
[001 9] A preferred embodiment of the present inven- 
tion is obtained with a film comprises 3 layers, the an- 
ti-UV absorbing compounds being comprised inside the 
middle layer, and the external layers comprising only the 
thennoplastic base resin, which is more preferably 
LDPE. The film Is composed of: organic absorber/ bind- 
er / inorganic absorber which are melted respectively in 
a 0 3 / 0.6 / 1 .0 % in mass of film. The organic absorber 
is the 2-(2'-hydroxy-3'-5'-di-tert-butylphenyl)-5-chlo- 
robenzotriazole; the Inorganic absorber is a micronized 
metal oxide, preferably titanium dioxide or zinc oxide, 
and more preferably zinc oxide since ZnO provides ab- 
sorbent properties which are equivalent to the absorb- 
ent properties of titanium dioxide, while providing better 
clarity of the film for a same concentration. The binder 
- which makes the organic UV absorber more soluble in 
the thermoplastic resin - is a benzophenone-type com- 
pound, preferably the 2,4-dihydroxybenzophenone. 
While the above mentioned composition in percentages 
is given as an example, it is to be understood that this 
composition can vary, according to the properties which 
are required. 

The manufacturinc| process 



[0020] Any suitable process shall be used which al- 
lows to manufacture a film as described in the present 
application, for example extrusion or extrusion-blowing 
can be used, which are processes for making plastic 
films well known in the art. The film can also be oriented 
in one or more directions, so as to achieve specific me- 
chanical properties, for example tearing properties in 
one or more prefenred directions. 
[0021] In one preferred embodiment, the manufactur- 
ing process comprises the following steps: (a) melting 
granules of UV absoriDers and binder, if any. together 
with a small amount of granules of thermoplastic base 
resin, so as to form a masteriaatch; (b) melting the gran- 
ules of mastertDatch and the granules of themnoplastic 
base resin together in certain proportions, so as to ob- 



tain the polymer material; (c) introducing said polymer 
material inside an extruder, so has to obtain a molten 
polymer. Preferably, at least two extruders are used for 
further forming at least two different layers; (d) flow the 

5 molten polymer from the extruder round the mandrel of 
a die, and then through a ring shaped die opening, so 
as to extrude, preferably vertically, said molten polymer 
in the shape of a tube. Preferably in the present inven- 
tion, the die and ring are designed such that the tube 

10 which is extruded comprises 3 layers, the middle one 
containing the molten polymer with masterbatch. and 
the external layers containing only the thenmoplastic 
resin - without UV absoriaers; (e) expand the tube into 
a vertical elongated bubble of the required diameter by 

15 an air pressure maintained through the center of the 
mandrel. The expansion of the bubble is accompanied 
by a con-esponding reduction of its thickness. The bub- 
ble pressure Is maintained by the die atthe proximal end 
of said bubble, and by pinch rolls at its distal end. It is 

20 important that the air pressure is constant, as well as 
extruder output, haul-off speed, and temperatures of the 
die. so as to ensure unifomnity of the bubble's thickness; 
(f) after the melt is solidified and stabilized Into the fully 
dense bubble, the film is drawn vertically upward and 

25 folded into a flattened tube, which is preferably electric 
corona surface-treated, for ink or glue adhesion en- 
hancement; (g) the collapsed tube is then edge trimmed,, 
or slit at the crease to separate the two thicknesses. It 
can also be folded and/or glued or sealed directly to 

30 make bags or other elaborated items. 

The contents 

[0022] The above film is typically to be used in any 
35 application such as protection of agricultural goods for 
example, but preferably as a packaging film, using flow- 
wrapping, or folding, and hot or cold sealing, for making 
bags or sachets. It can also be manufactured as a shrink 
film. But it is preferably to be used in wrap-around proc- 
40 ess for constituting multipacks or pallets of UV sensitive 
products such as cellulose-based products, most pref- 
erably white cellulose-based products, such as paper 
rolls for household cleaning purposes. An example is 
the flow-wrapping of multipacks of 2 or more rolls of pa- 
45 per for household-cleaning purposes. Such a process 
typically comprises the steps of: (a) making a roll of film 
around the paper rolls by pushing said paper rolls (for 
example 2 of them) together through a flat film curtain 
whose right and left sides are movable, so that the paper 
50 rolls are covered by the film all around their periphery; 
(b) making a longitudinal seal for creating a cylinder of 
film around the paper rolls; (c) folding and sealing the 
top and bottom ends of the film cylinder, so as to close 
the package. 

55 [0023] Such paper-based products are especially at- 
tractive to the consumer's eye due to their white color. 
Such products are typically stored after production in 
large areas exposed to natural or artificial light which 
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causes yellowing. Such products when exposed to a 
light source which contains UV rays, i.e. rays with a 
wavelength comprised within the range of 280 to 435 
nm, are damaged because their chemical structure is 
altered by the UVs. As a result, their color Is changed 
and gets yellow or even brown. Such changes are clear- 
ly undesirable to the consumer, mostly in the case the 
color of the product is clear, for example white. Yellowing 
is not a linear process, that is to say, it does not depend 
only on one factor, for example the Intensity of UV rays, 
or the UV wavelength, or on the time the product has 
been exposed to the light, but it also depends on differ- 
ent and combined factors besides radiation, such as hu- 
midity, temperature, or oxygen level. 
[0024] Finally, it has been found that concentration 
and thickness of the film have a huge impact on the 
transmission properties of the film. Furthermore, the use 
of combined UV-absorbing compounds of a different 
chemical nature can achieve synergistic effects be- 
tween them, which are clearly desirable as they allow to 
use lower amounts of chemicals into the film, thus lead- 
ing to a cheaper film with similar, or even Improved UV- 
absorbing properties. This is particularly true in the case 
of thin films, I.e. for films whose thickness is less than 
80^m, preferably less than 35 ^m. 
[0025] The film of the present invention is preferably 
primarily intended for such uses as packaging, and as 
such requires a low thickness and excellent transparen- 
cy. More importantly, a low thickness requires less ma- 
terial, and thus leads to a film which is cheaper to pro- 
duce. The film according to the present invention has a 
thickness of less than BO^m, preferably a thickness 
which is below 35 p.m. 

The advantages 

[0026] The above described composition, and partic- 
ularly the prefen'ed composition which comprises or- 
ganic and inorganic UV absorbers melted together with 
a binder, provide excellent transparency for a film with 
a thickness which is below BO^m, preferably below 35 
Vim, which comprises 3 layers, the UV-absorbing com- 
pounds being contained inside the middle layer. The 
protective barrier which is achieved with such a thin film 
proved to reduce the discoloration of the film by 8 times 
compared to a non-protective film, under direct sunlight 
exposure in the central European countries. 
[0027] The above described preferred composition 
which comprises organic and inorganic UV absorbers 
melted together with a binder delivers excellent proper- 
ties of transparency. Indeed, such a composition pro- 
vides a haze of less than 30%, preferably less than 20% 
for a 35nm film, and/or less than 50%, preferably less 
than 40%, for a TO^m film (haze measurements ob- 
tained according to ASTM 1003 method). Haze values 
are given in percentage of artiftelal light which is ab- 
sorbed by the film, due to absorption or reflection. 



Claims 

1 . A film made out of a thermoplastic material, which 
composition comprises a combination of at least 

5 one organic anti-UV compound with at least one in- 
organic anti-UV compound, and characterized in 
that the composition of said film further comprises 
at least one chemical binder for improved solubility 
of the organic compound in said thermoplastic ma- 

10 terial, 

2. A plastic film according to any of the preceding 
claims, wherein the themioplastic material is low 
density polyethylene. 

15 

3. A plastic film according to any of the preceding 
claims, which is a mono-oriented film. 

4. A plastic film according to claims 1 to 2, which is a 
20 bi-oriented film. 

5. A plastic film according to any of the preceding 
claims, wherein the Inorganic compound Is a mlcro- 
nlzed metal oxide 

25 

6. A plastic film according to any of the preceding 
claims, wherein the inorganic compound is micro- 
nized zinc oxide (ZnO). 

30 7. A plastic film according to claims 1 to 5 wherein the 
inorganic compound is micronized titanium dioxide 

8. A plastic film according to any of the preceding 
35 claims, wherein the organic UV absorbercompound 

is a benzotriazole. 

9. A plastic film according to claim 8, wherein the ben- 
zotriazole organic UV absorber compound is com- 

40 prised within the list of: 2-(2'-hydroxy-5'-methylphe- 
nyl)-benzotriazole, 2-(2'-hydroxy-3'-5'-di-tert.- 
butylphenyl)-benzotriazole. 2-(2'-hydroxy-3'-5'-di- 
tert-butylphenyl)-5-chlorobenzotriazole. 

45 10. A plastic film according to any of the preceding 
claims, wherein the binder is a benzophenone. 

11. A plastic film according to claim 10, wherein the 
benzophenone binder is a 2,4-dihydroxybenzophe- 

50 none, 

12. A plastic film according to any of the preceding 
claims, which is a barrier for light with a wavelength 
comprised within the range of 280 to 390 nm. 

55 

13. A plastic film according to any of the preceding 
claims, which has a thickness of less than 80 (im, 
preferably less than 35^m. 
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14. A plastic film according to any of the preceding 
claims, whose haze is less than 30%, preferably 
less than 20% for a 35p.m film, and/or less than 
50%, preferably less than 40%, for a 70nm film. 

1 5. The use of a plastic film according to any of the pre- 
ceding claims, for packing consumer products by 
flow-wrapping. 

16. The process of making a film according to any of 
the preceding claims, which Is an extrusion blow 
molding process. 



Patentanspruche 

1 . Aus thennoplastlschem IVlaterlal hergestelite Folie, 
wobei die Zusammensetzung eine Kombination 
mindestens einer organischen Anti-UV-Verblndung 

- mitmindestenseineranorganischenAnti-UV-Verbin- 
dung umfasst, und dadurch gekennzelchnet, 
dass die Zusammensetzung der Folie ferner min- 
destens ein chemisches BIndemittel zur verbesser- 
ten Loslichkeit der organischen Verblndung In dem 
themnoplastischen Material aufweist. 

2. Kunststoff-Folie gemaB Anspruch 1, wobei das 
thermoplastische Material Polyethylen mit geringer 
Dichte 1st. 

3. Kunststoff-Folie gemaS einem der vorherigen An- 
spruche, welche eine mono-orlentierte Folie ist. 

4. Kunststoff-Folie gema3 den Anspmchen 1 und 2, 
welche eine biorientlerte Folie ist. 

5. Kunststoff-Folie gemaB einem der vorherigen An- 
spriiche, wobei die anorganische Verbindung ein 
mikronisiertes Metaltoxid ist. 

6. Kunststoff-Folie gemaB einem der vorherigen An- 
spruche, wobei die anorganische Verbindung mi- 
kronisiertes Zinkoxid (ZnO) ist. 

7. Kunststoff-Folie gemaB den Anspriichen 1 bis 5, 
wobei die anorganische Verbindung mikronisiertes 
Titandioxid (TiOg) ist. 

8. Kunststoff-Folie gemaB einem der vorherigen An- 
spruche, wobei die organische UV-Absorber- Ver- 
bindung ein Benzotriazol ist. 

9. Kunststoff-Folie gemaB Anspaich 8, wobei die or- 
ganische Benzotriazol-UV-Absorber-Verbindung in 
der Liste enthalten ist: 2-(2'-Hydroxy-5'-Methylphe- 
nyl)-Benzotriazol, 2-(2'-Hydroxy-3'-5'-di-tert.-Butyl- 
phenyl)-Benzotriazol, 2-(2'-Hydroxy-3'-5'-di-tert. 
-Butytphenyl)-5-Chlorbenzotriazol. 



10. Kunststoff-Folie gemaB einem der vorherigen An- 
spruche, wobei das BIndemittel ein Benzophenon 
ist. 

5 11. Kunststoff-Folie gemaB Anspruch 10, wobei das 
Benzophenon-Bindemittel 2,4-Dlhydroxybenzo- 
phenon ist. 

12. Kunststoff-Folie gemaB einem der vorherigen An- 
10 sprtiche, welche eine Barriere fur Licht mit einer 

Wellenlange ist, die innerhalb des Berelchs von 280 
bis 390 nm iiegt. 

13. Kunststoff-Folie gemaB einem der vorherigen An- 
ts sprtiche, welche eine Dicke von weniger als 80 \im, 

vorzugsweise von weniger als 35 \m aufweist. 

14. Kunststoff-Folie gemaS einem der vorherigen An- 

sprtiche, deren Trtibung ist kleiner als 30 %, vor- 
20 zugsweise kleiner als 20 % fur eine 35 nm-Schicht, 
und/oder kleiner als 50 %, vorzugsweise kleiner als . 
40 %, fur eine 70 jim-Schicht. ' 

15. Verwendung einer Kunststoff-Folie gemaB einem 
25 der vorherigen Anspriiche zum Verpacken von 

Handelsartikein mittels Durchlauf-Einpackens. 

16. Verfahren zum Herstellen einer Folie gemaB einem 
der vorherigen AnsprQche, welches ein Extrusions- 

30 bias- Verfahren ist. 



Revendlcations 

35 1. Film fait d'un materiau thermoplastique, iaquelle 
composition comprend une combinaison d'au 
moins un compost anti UV organique avec au 
molns un compos6 anti UV inorganique, et carac- 
terlse en ce que la composition dudit film com- 

40 prend de plus au moins un liant chimique pouram6- 
liorer la solubilite du compose organique dans ledit 
materiau themioplastique. 

2. Film plastique selon Tune quelconque des revendi- 
45 cations pr6cedentes, dans lequel le materiau ther- 
moplastique est un polyethylene de basse density. 

3. Film plastique selon Tune quelconque des revendl- 
cations prec6dentes, qui est un film mono orients, 

50 

4. Film plastique selon les revendlcations 1 ^ 2 qui est 
un film bi oriente. 

5. Film plastique selon Tune quelconque des revendi- 
55 cations pr6c§dentes, dans lequel le compose inor- 
ganique est un oxyde metallique micronise. 

6. Film plastique selon I'une quelconque des revendl- 
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cations pr6c6dentes, dans lequel le compose inor- 
ganique est I'oxyde de zinc micronise (ZnO). 

7. Film plastlque selon !es revendications 1 d 5, dans 
lequel le compost Inorganique estdloxydedetltane 5 
mteronls§ (TlOg). 

8. Film plastlque selon Tune quelconque des revendi- 
cations pr^^dentes, dans lequel I'absorbant UVor- 
ganique est un benzotrlazole. io 

9. Film plastlque selon la revendication 8, dans lequel 
le compost organlque absorbant UV benzotrlazole 

est un compos6 dans la liste du : 2-(2'-hydrcxy-5'- 
metliylphenyl)-benzotriazole, du 2-(2'-hydroxy-3'- is 
. 5'-di-tert-butylph6nyl)-benzotriazole, du 2-(2'-hy- 
droxy-3'-5'-di-tert-butylphenyl)-5-chlorobenzotria- 
zole. 

10. Film plastique selon Tune quelconque des revendi- 20 
cations pr6cedentes, dans lequel le llant est une 
benzoph^none. 

11. Film plastlque selon la revendication 10, dans le- 
quel le llant benzoph^none est une 2,4-dihydroxy- 2s 
benzophdnone. 

12. Film plastlque selon Tune quelconque des revendi- 
cations precedentes, qui est une barriere pour la lu- 
miere avec une longueur d'onde comprise dans la so 
gamme de 280 k 390 nm. 

13. Film plastlque selon Tune quelconque des revendi- 
cations pr6c6dentes, qui a une epaisseurinf6rieure 

a 80 nm, de pr6f6rence inf6rieure ^ 35 p,m. 35 

14. Film plastlque selon Tune quelconque des revendi- 
cations pr^c6dentes, dont le trouble est inf^rleur k 
30 %, de pr6f6rence inf^rieur h 20 % pour un film 

de 35 nm, et/ou inf6rieur h 50 %, de preference in- 40 
fdrieur k 40 %, pour un film de 70 p.m. 

15. Utilisation d'un film plastlque selon i'une quelcon- 
que des revendications pr6c6dentes. pour emballer 
des prodults de consommation par embaiiage en 45 
flux (« flow-wrapping »). 

16. Proc6d6 pour fabrlquer un film selon I'une quelcon- 
que des revendications pr6c6dentes, qui est un pre- 
cede de moulage par extrusion-souff lage. so 



55 



'J 



